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ABSTRACT

Introduction: High patient burdens from dia-
betic retinopathy (DR)-associated vision loss and
intravitreal therapy (IVT) support patient expe-
rience inclusion in DR trial designs. This trial
simulation characterized patient and site staff
opinions to improve future nonproliferative DR
(NPDR) trial designs.

Methods: Between March 27 and May 31,
2023, survey data were collected from trial sim-
ulation participants. After a preread and trial
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design animation, study features were simulated
followed by a 75-90-min web-assisted telephone
interview. Patients with NPDR and trial site
staff from the United States, United Kingdom,
and Germany were included. The likelihood of
patient participation and the challenges faced
by site staff in conducting the simulated clini-
cal trial at their study site were assessed using a
1-7 scale. Outcomes were evaluated via thematic
analysis and descriptive statistics.

Results: Twenty-two patients aged 36-55 years
and mostly female (59.1%), and 16 site staff
were interviewed. Mean NPDR duration was
9.3 years; most patients (81.8%) had never par-
ticipated in a clinical trial. Although eligibility
criteria resembled other trials, site staff indi-
cated that restrictive exclusion criteria of the
trial simulation could limit recruitment and that
endpoints did not match patients’ goals, which
mainly focused on saving vision. The proposed
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4-5-h on-site visits and 72-week trial length were
considered “too long” by 45.5% and 50.0% of
patients, respectively. For the 1:2 sham or active
treatment allocation ratio, responses were 40.9%
neutral, 36.4% positive, and 22.7% negative.
Some patients misunderstood that sham injec-
tions imitate actual injections, expressing con-
cerns about adverse events. Patients reported
IVT-related anxieties, particularly IVT-inexpe-
rienced patients. Mean patient trial participa-
tion interest score was 4.9/7; 62.5% of site staff
were interested in conducting the trial. Some
proposed adaptations were implemented in the
trial protocol (e.g., offering patient/caregiver
transportation).

Conclusions: Insights gained from respondent
feedback in this simulation may inform future
DR clinical trial design, potentially enhancing
recruitment rates and patient experience.

PLAIN LANGUAGE SUMMARY

Diabetic retinopathy (DR) is an eye disease that
is the major cause of blindness in working-age
adults. The disease and its treatment involving
injections into the eye may be burdensome and
anxiety-inducing for patients. Given the chal-
lenges facing people with DR, when planning
clinical trials, patients’ points of view should be
taken into account. This trial simulation study
captured the views of patients, their caregivers,
and clinical trial site staff from Germany, the
UK, and the USA on designing and planning
a phase 2 clinical trial in a type of DR called
nonproliferative DR. Participants identified limi-
tations with, and suggested potential improve-
ments to, the clinical trial design. Limitations
identified included the duration of the period
where patients would have to stop treatment
before the study, as there were concerns about
disease progression. Many patients expressed
confusion about the process for the imitation
injection in the control group. The long trial
duration and appointment times could poten-
tially interfere with patients’ responsibilities
such as work and childcare, and the study out-
comes did not align with patients’ main prior-
ity of saving vision. Suggested changes to the

study design were implemented, such as offer-
ing transport to the clinic for trial visits to help
patients and caregivers to attend more easily.
Despite these challenges, both patients and site
staff expressed interest in participating in or
conducting a trial similar to the simulated one.
Considering these factors when designing future
clinical trials may increase patient participation
and create a positive view of clinical research.

Keywords: Clinical trial design; Clinical
trial simulation; Nonproliferative diabetic
retinopathy; Patient perspective; Telephone
interview

Key Summary Points

Understanding how patients’ views can
enhance the clinical trial experience is
important, particularly for people with dia-
betic retinopathy (DR) as the disease and its
treatment, involving eye injections, are bur-
densome and anxiety-inducing for patients.

To better understand patients’ views on improv-
ing the design and conduct of clinical trials in
DR, we invited patients with nonproliferative
DR from Germany, the UK, and the USA to par-
ticipate in a trial simulation study; clinical trial
site staff were also invited to participate.

Patient and site staff responses highlighted
several ways trial designs could be improved,
identified areas of trial design that were con-
fusing for patients, and showed that patients
and site staff were enthusiastic about partici-
pating in or conducting, respectively, a trial
such as the one in the simulation.

The study highlighted logistical burdens for
patients that should be taken into considera-
tion and the importance of clearly explaining
each aspect of trial treatments to patients.

Implementing these insights into future

DR trial designs should improve the patient
clinical trial participation experience, encour-
aging greater participation and enhancing
the real-world applicability of trial results.
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INTRODUCTION

There is growing acknowledgment of the
value that patient voices can bring to oph-
thalmology [1, 2], including guiding research
priorities and identifying outcome measures
relevant to the patient experience [2]. Fur-
thermore, guidance from the European Medi-
cines Agency and United States Food and
Drug Administration advises the inclusion of
the patient voice as a key part of the clini-
cal development process [3, 4]. Despite this,
clinical trials rarely account for patient per-
spectives when considering trial design and
conduct.

Ignoring the patient experience in clinical
trial designs can lead to a range of issues with
the resulting data, including but not limited to
a lack of relevance to patient unmet needs, lim-
ited translation into real-world practice due to
underrepresentation of some patient groups, use
of endpoints that are not relevant for patients,
and a greater number of dropouts from the trial
[S, 6]. However, in some cases, the patient voice
has been sought in clinical trial design through
the performance of trial simulation studies. In
these studies, patients are asked to review mate-
rial that outlines the trial design and conduct
and then provide feedback, which is then ana-
lyzed and incorporated into trial protocols.
Similarly, the views of healthcare professionals
(HCPs) and other clinical trial site staff can also
be sought as additional perspectives [7-9].

Diabetic retinopathy (DR) is the leading
cause of vision loss in adults of working age
[10, 11], and a previous projection for 2020
estimated that approximately 3.2 million
people worldwide are visually impaired as a
result of DR [12]. The proportion of blind-
ness and impairment that is due to DR has
also increased over time [13]; therefore, there
is an increasing need for effective treatment
options to manage and prevent DR-associ-
ated vision loss. Current treatment for DR is
a watch-and-wait approach in combination
with retinal laser treatment and intravit-
real anti-vascular endothelial growth factor

(anti-VEGF) therapy in case complications
of the disease occur [14-16]. However, the
watch-and-wait approach has drawbacks,
including the need for frequent visits and
the risk of progression in the interim, which
causes high levels of uncertainty for patients.
Furthermore, some patients do not have a
complete response to photocoagulation and
anti-VEGF treatments [17], and the burden
associated with receiving intravitreal therapy
(IVT) can lead to treatment noncompliance
[18, 19]. Given the burden to the patient asso-
ciated with current treatment strategies and
the fact that the visual impairment associated
with DR can profoundly impact patients’ qual-
ity of life [19], the patient experience is vital
to include in research evaluating novel thera-
pies [20].

In the present study, we explore the findings
of a simulation involving patients and study
site staff of a phase II clinical trial in nonprolif-
erative diabetic retinopathy (NPDR). The aim of
the sham-controlled phase II clinical trial that
was simulated was to assess the efficacy and
safety of IVT injection of a novel monoclonal
antibody in patients with NPDR [21-23]. The
aim of the simulation was to better understand
patient, HCP, and other study site staff views
on: appropriate patient eligibility criteria, chal-
lenges around IVT in trials, participant goals for
the trial, and barriers to participation.

METHODS

Simulation Study Design

The study was conducted between March 27 and
May 31, 2023, with participants including peo-
ple living with NPDR and site staff (investigators
or nurses/coordinators) from the USA, United
Kingdom (UK), and Germany.

Participants were recruited and contracted
through Good Market Research Practices. They
then took part in the trial simulation (see
details below) before attending a web-assisted
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telephone interview to provide feedback on the
trial design and material presented during the
simulation. A group from the study, compris-
ing two site staff experts and one patient expert,
convened to discuss the insights generated and
advise on actions that could be taken to opti-
mize the clinical trial design.

Ethics Statement

Market research does not require Institutional
Review Board (IRB) approval because it falls out-
side the remit of the governance arrangements
for research ethics committees. The market
research conducted was carried out to under-
stand behavior and opportunities and inform
business decision-making. The project was con-
ducted in line with local data protection laws
and Market Research Society’s Code of Conduct,
including British Healthcare Business Intelli-
gence Association, European Society for Opinion
and Market Research, European Pharmaceutical
Market Research Association, and other relevant
national codes of practice. No clinical assess-
ments were undertaken as part of the project
which would then necessitate IRB approval. The
participants were selected independently of the
sponsor and consented to participating in the
market research project in line with standard
market research guidelines.

Simulation Study Participants

Eligibility criteria for people with NPDR included
that they must have been diagnosed with mod-
erate, moderately severe, or severe NPDR by an
ophthalmologist; there must have been a mix
of experiences with prior eye injections among
the group; and the group must have included
participants who had, and those who had not,
considered participating in clinical trials.

Site staff were eligible for the study if they
were an investigator or nurse coordinator spe-
cializing in ophthalmology or had a focus in
retinal health, had a minimum of 2 years’ expe-
rience as a clinical trial investigator or nurse
coordinator, and had been previously involved
in at least five ophthalmology clinical trials.

Simulation

Participants were asked to spend 30 min review-
ing a preread and an animation of the trial
design [24] (Fig. 1), which had a simple layout
and a voiceover to make the content appropriate
to people with potential visual impairment. Key
aspects of the clinical trial that were simulated
included the study objective, endpoints, patient
population, study duration, and visit frequency

(Fig. 1).

Setup — Screen
Patient and T Treatment Treatment Follow-Up Period
gt p- (Weeks 1-12) (Weeks 12-48) (Weeks 48-72) The key criteria that we simulated were

Group A: Clinical Treatment
> trial treatment in 6 administered once
every 8 weeks patients - every 4 weeks

administered once
very 4 weeks

Group C: Clinical 1 Treatment
trial treatment in6 administered once
every 16 weeks patients / EEVEIPRWES

Group D: Dummy

Treatment administered once every

8 weeks via injection into the eye

(and a dummy injection in the 4 weekly
appointments in between)

Treatment administered once every

12 weeks via injection into the eye
(and a dummy injection in the 4 weekly
appointments in-between)

Treatment administered once every N
16 weeks via injection into the eye period
(and a dummy injection in the 4 weekly
appointments in-between)

y Dummy treatment administered once every 4 weeks via injection
treatment
the eye
every 4 weeks
——

Objective: Assess the efficiency, safety, and
tolerability of a novel monoclonal antibody vs

O placebo in nonproliferative diabetic retinopathy
(NPDR) and retinal nonperfusion at different
dosing intervals

Primary Endpoint: Occurrence of a 22-step
Six visits are @) improvement in Diabetic Retinopathy Severity
- Scale (DRSS) in the study eye from baseline to
scheduled during week 52
the follow-up
Secondary Endpoint: Occurrence of
@ vision-threatening complications and/or
center-involved diabetic macular edema in
the study eye from baseline at week 52

Patient Population: Trial Duration:
@ NPDR (S 72 weeks (48-week
(DRSS 47-53) treatment duration)

Randomized, multinational, double-masked, dummy- comrolled phase IIb trial to assess the efficacy, safety, and tolerability of a new treatment

[ against a dummy treatment. The randomization ratio is 2:1:1

0—0y Visit Frequency: 19 visits, including
screening and observation period.
No remote visits were planned

Fig. 1 Key trial design details included in the simulation
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Interviews

Following the simulation, participants took part
in a 75-90-min web-assisted telephone intez-
view. Interviews took place from March 27 to
May 31, 2023.

Four show cards were presented to partici-
pants during the interview to remind them of
the trial content. Moderators followed set ques-
tions, with timed use of the show cards indi-
cated for certain questions. Questions asked in
the interview varied based on participant iden-
tity (people with NPDR vs. HCP/site staff) and
location (USA, UK, Germany). The questions
were designed to gather overall feedback on the
trial design, as well as to elicit more in-depth
teedback on certain aspects, including recruit-
ment (site staff only); the inclusion/exclusion
criteria; treatment and randomization; end-
points; duration, visit schedule, and assess-
ments; and follow-up. Example questions and
show card contents are provided in the supple-
mentary material (Appendices A-D), as are the
trial eligibility criteria (Appendix E).

Patient participants were asked to rank their
likelihood of participating in the simulated clini-
cal trial on a Likert scale from 1 to 7 (1 being not
interested at all; 7 being extremely interested).
Site staff participants were asked to describe how
challenging it would be to run the simulated
clinical trial out of their particular study site,
again using a Likert scale from 1 to 7 (1 being
“not challenging at all”; 7 being “extremely
challenging”).

Participant Advisory Panel

There were two interim debriefs that were
attended by a small panel consisting of two
expert site staff and one patient expert. During
these debriefs, the group listened to the inter-
views and were given a summary of the findings
to assist in the discussion. They then provided
preliminary recommendations based on what
was presented. These advisors also met follow-
ing the conclusion of the interviews to inter-
pret the overall data and cocreate potential trial
solutions.

Analysis

Responses were analyzed thematically, and par-
ticipant demographics and characteristics were
summarized via descriptive statistics. Record-
ings and transcripts of the interviews, as well
as finding summaries, were analyzed and dis-
cussed by the panel of experts. The three-per-
son expert panel, in conjunction with the trial
design team, identified the main challenges
with the trial design. They ranked the chal-
lenges based on which had the most potential
impact on the patient experience of the trial,
to prioritize solution implementation.

RESULTS

Simulation Participant Characteristics

Overall, 22 patients living with different
severity levels of NPDR (Table 1) and 16 site
staff members participated in the simulation
(Table 2).

Most patients living with NPDR who partici-
pated fell within the age range of 36-55 years
and were mostly white (18/22; 81.8%) and
female (13/22; 59.1%). Many (13/22; 59.1%)
had not considered taking part in an NPDR
clinical trial before. No patients had previ-
ously participated in an NPDR clinical trial,
although 4/22 (18.2%) reported participating
in non-NPDR clinical trials. There was a mix of
NPDR severity, with 5/22 (22.7%) having mod-
erate, 11/22 (50.0%) having moderately severe,
and 6/22 (27.3%) having severe NPDR. Overall,
12/22 (54.5%) of participants reported having
prior IVT experience.

Site staff had a mean of 12 years’ experience
and had completed a mean of 7.5 diabetic
retinopathy clinical trials previously. There was
an equal number of NPDR site investigators
and site coordinators/nurses (eight of each).
They came from a mix of settings with eight
(50.0%) from university teaching hospitals or
regional equivalents, seven (43.8%) from pri-
vate practice, and one (6.3%) from a district
general hospital.
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Table 1 Demographics and characteristics of people living with nonproliferative diabetic retinopathy (NPDR) who partici-

pated in the simulation

Patient demographics and characteristics US-based (2=8) UK-based (#=8) Germany- Overall (N=22)
based
(n=6)
Mean age, years 49 35 53 45
Women, 7 (%) 5(62.5) 5(62.5) 3(50) 13 (59.1)
Race, 7 (%)
White 6(75.0) 6(75.0) 6(100) 18 (81.8)
Black 1(12.5) 1(12.5) 0(0) 2(9.1)
Asian 0(0) 1(12.5) 0(0) 1(4.5)
Multiple 1(12.5) 0(0) 0(0) 1(4.5)
Education level
Master’s degree or above 3(37.5) 3(37.5) 1(167)  7(318)
Bachelor’s degree 2(25.0) 1(125) 1(167)  4(182)
High school or secondary school 3(37.5) 1(12.5) 3(500)  7(318)
Other 0(0) 1(125) 1(167)  2(9.1)
Prefer not to say 0(0) 2(25.0) 0(0) 2(9.1)
Mean duration since diagnosis, years 13 10 5 9
NPDR severity, 7 (%)
Moderate 3(37.5) 2(25.0) 0 5(22.7)
Moderately severe 4(50.0) 3(37.5) 4(667)  11(50.0)
Severe 1(12.5) 3(37.5) 2(333)  6(273)
Ocular comorbidities, 7 (%)
Diabetic macular edema 1(12.5) 2(25.0) 1(16.7) 4(18.2)
Glaucoma 0 0 0 0
Cataract 1(12.5) 1(12.5) 0 2(9.1)
Diabetes type, 7 (%)
Type 1 diabetes mellitus 2(25.0) 3(37.5) 2(333) 7(318)
Type 2 diabetes mellitus 1(12.5) 0 0 1(4.5)
Not reported 5(62.5) 5(62.5) 4(66.7) 14 (63.6)
Prior intravitreal therapy experience, 72 (%)
Yes 5 (62.5) 4(50.0) 2(333)  11(50.0)
No/missing 3(37.5) 4(50.0) 4(667)  11(50.0)
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Table 1 continued

Patient demographics and characteristics US-based (2=8) UK-based (#=8) Germany- Overall (N=22)
based
(n=6)
Prior clinical trial participation (NPDR and non-
NPDR), 7 (%)
Yes 0 2(25.0) 2(333)  4(182)
NPDR trial - 0 0 0
No 8 (100) 6(75.0) 4(667)  18(818)
If yes, positive experience with prior trial reported - 2 (100) 2 (100) 4(100)
Table 2 Characteristics of site staff who participated in the simulation
Site staff characteristics US-based (n=6) UK-based (2=6) Germany- Overall (N=16)
based
(n=4)
Site staff type, 7 (%)
Nonproliferative diabetic retinopathy (NPDR) site 3 (50.0) 3 (50.0) 2 (50.0) 8 (50.0)
investigator
NPDR site coordinator/nurse 3 (50.0) 3(50.0) 2 (50.0) 8 (50.0)
Mean number of diabetic retinopathy trials com- 9.2 3.8 3.8 7.5
pleted,
Site setting, 7 (%)
University teaching hospitals or regional equivalents 0 (0) 4(66.7) 4(100) 8 (50.0)
Private practice 6 (100) 1(16.7) 0(0) 7 (43.8)
District general hospital 0(0) 1(16.7) 0(0) 1(6.3)

Note that some totals may exceed 100% due to rounding

Insights on Trial Inclusion/Exclusion
Criteria Which May Impact Recruitment

Overall, the inclusion and exclusion crite-
ria were considered similar to other trials, but
instances where the criteria may present recruit-
ment challenges were noted (Fig. 2).

Patients and site staff were concerned about
the washout periods following prior treatments
and trial participation (Fig. 2). Some patients
worried about disease progression if they
stopped treatment and would not stop treatment

if their current therapy was working, while site
staff anticipated patients’ discomfort in this
regard and said prolonged washouts would
deter eligible patients, given the potential use
of anti-VEGF in the population. Reducing the
washout period following anti-VEGF treatment
from 6 to 3 months was suggested as a solution.
Exclusion of patients with macular edema was
another concern, as its prevalence increases with
increasing NPDR severity [25].

Multiple site staff said few patients would
be eligible to participate if the eligibility cri-
teria were followed; however, they provided
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Challenges Potential Solutions

Washout period could be a
challenge particularly if trying
to recruit patients from
previous trials

Limits pool of patients to recruit
from and will increase screen out
levels

Reduce the wash out period if possible so
more patients from previous trial and
treatments can be included

How to ensure the presence
of a sham arm doesn’t act as
a barrier to enrolment

5]

Some people with nonproliferative
diabetic retinopathy (NPDR) may
feel that the effort required to
garticipate is not worth the risk of
eing randomised into the sham

Clear communication about the longitudinal
benefit of being a trial participant, even if they
are not receiving the investigational medicinal
product—more vigilant monitoring

2?79 Minority confusion regarding
@4 the “dummy injection”, and
9 what this involved

Misunderstanding of what is
meant by a dummy injection
may result in some hesitancy
to participate

Explain that by a “dummy injection”, the trial
team are referring to a “simulated injection”

Intravitreal therapy (IVT)

53 in%'ections cause initial bouts
of nervousness and anxiety
prior to the first injections

The combination of an invasive
procedure and an involved visit
schedule may dissuade some
from participating

Provide complementary education materials
on the IVT injections to support sites with their
communication strategy to patients

Where feasible, partner with patient
organisations so that participants can access
an “injection buddy” if required

Trial visits in their current

q state are described as too
long by those impacted
by NPDR

}
2
:
?

>

Reduces the desirability of
taking part in the clinical trial

T Znle Zale Zats

>

Optimise visits to reduce the burden on
participants and use sites which are able to
complete tests efficiently

Explaining clearly in the consent form how
long each visit will take

Explaining that it will not be the waiting time,
rather they are actively going through
various tests

Providing Institutional Review Board-approved
booklets containing the entire assessment
calendar, so they can plan ahead

Patients with NPDR are likely
© © actively working and therefore
-% the impact of the trial will be
@'~ larger compared with other

conditions

May not feel able to participate
in the trial and therefore the
diversity in the trial may

be skewed

Providing accommodations to working
population, adequate Wi-Fi on-site, work
and childcare stipend and time efficiencies
and flexibility

Patients with NPDR with
r0—0n existing appointments and
treatments have a high

appointment burden already

May not want to take part in
the trial and therefore the
diversity in the trial may
be skewed

Time efficiencies are important to
accommodate their existing health conditions

before taking part in the trial

Travel to and from visits can
_% be a huge burden for
=3V both participants and

their caregivers be skewed

%
:
t

May not want to take part in
the trial and therefore the
diversity in the trial may

Providing transport/reimbursement for
transportation is key

Providing a caregiver stipend to compensate
for their time spent in accompanying patients to
the visits

== 0¥~

Fig.2 Key identified challenges with the trial design, their implications for trial conduct, and potential solutions

suggestions for how recruitment challenges
could be overcome and how patients could be
encouraged to participate. Examples of this
included connecting with diabetes centers to
receive referrals for eligible patients, provid-
ing education on treatment risks and benefits
(especially for asymptomatic patients), and
highlighting the uniqueness of the trial and its
endpoints and how these can benefit patients.

Insights on Trial Endpoints and Potential
Impact on Participation

Site staff felt that the trial endpoints were
standard but did not match patient goals. The
proposed primary endpoint of Diabetic Retin-
opathy Severity Scale (DRSS) improvement is
often used as an endpoint in DR trials, and site
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staff expressed that patients’ main interest is
vision preservation, even for asymptomatic
patients. As such, there was an expectation
that best-corrected visual acuity would be the
primary endpoint. They also expected to see
other quality of life measures (e.g., visual dis-
ability score or visual function) included. Addi-
tionally, a minority of respondents queried the
choice of DRSS as the primary endpoint due to
its potential subjectivity and vulnerability to
multiple interpretations. Site staff did express
overall positive feeling toward change in non-
perfusion index as a secondary endpoint, as
this is not usually measured and was seen as a
clinically important differentiator.

Regarding treatment goals, consistent with
site staff responses, patients focused on saving
vision, and primarily defined success as prolong-
ing their ability to work, read, drive, look at a
screen, and see in the dark. Other patient treat-
ment success metrics/definitions were improve-
ment of condition, bleeding cessation, decreased
blurriness, and stabilization specifically for laser
treatment eligibility.

Among German patients, neither stabilization
of their condition nor slowing of deterioration
was used to describe treatment goals more fre-
quently than the other. Some geographic ter-
minology differences emerged, with slowing of
deterioration mentioned more frequently in the
UK and stabilization used more frequently in the
USA.

Insights on Trial Design

Overall, 36.4% of all patients felt the trial was
not overly long, but half thought it was (13.6%
were missing/nonresponders). However, patients
generally understood the need for a trial of
this length, and some noted that this duration
of monitoring would be beneficial. Patients
with comorbidities and/or an active work life
expressed hesitancy due to the extra appoint-
ment burden for such a duration (Fig. 2). Ensur-
ing the trial is well organized to allow partici-
pants to plan their time in advance could help
mitigate these concerns.

Similarly, 45.5% of patients felt that a 4-5-h
appointment time was acceptable, while 45.5%

felt it was too long. The remaining patients did
not respond or had missing responses. UK and
German patients were more likely to report that
the appointment time was too long (62.5% and
50.0%, respectively), while most US patients
thought it was acceptable (62.5%). Some
patients felt the “intense” schedule was prob-
lematic, as monthly visits are challenging for
working participants with families and attend-
ance at other diabetes appointments (Fig. 2).

For the 1:2 allocation ratio to sham or active
treatment, 40.9% of patients with NPDR had
a neutral attitude, 36.4% were positive, and
22.7% negative. Further questioning showed a
50% chance of randomization to a sham arm
would be unacceptable for 27.3% of patients,
and acceptable to only 13.6%, although there
was a high proportion of neutral/nonresponses
(59.1%). Some patients did not understand that
the sham injection in an actual trial imitates the
injection procedure rather than actually inject-
ing anything (Fig. 2) and were concerned about
the possibility of adverse events. For example,
one person living with NPDR in the UK said,
“When they said dummy treatment, are they
going to put something? What will go into my
eyes? I would like to know (...) is it (...) just a
feeling of pressure and that’s it? Is it that sort of
thing that I will feel with the pain, but actually
nothing has gone in?”.

Site staff agreed that the trial duration would
be a large commitment for patients and reported
that a clear, simple explanation of the study
design would make it acceptable to eligible par-
ticipants. Trial design elements that the site staff
identified as particularly important to commu-
nicate were clarification of the randomization
ratio and a clear rationale for the sham arm. This
included reasons for the sham, potential side
effects, composition of the sham treatment, and
reassurance that receiving sham treatment will
not cause further deterioration. Site staff also
identified the provision of reassurance that par-
ticipants will be closely monitored and treated if
DR progresses. They emphasized the importance
of limited “waiting” time and organized progres-
sion through assessments and procedures and
clarity on whether patients in the sham arm can
receive treatment after the trial as necessary to
communicate to patients.
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Perspectives on Trial Treatment
Administration

Patients reported fear or nervousness regarding
IVT injections (Fig. 2), suggesting these fears
need to be balanced with future vision loss risk.
One summarized this by saying “I'd be lying
if I wasn’t a little nervous and scared. But if
this is something that could prolong my health
and help me and prolong my life, then I'll defi-
nitely do as much as I can and go as far as I can
possibly go.” Patients with no prior IVT injec-
tion experience were almost uniformly nerv-
ous/anxious about the concept (7/8 patients
[87.5%] with responses); some patients with
prior IVT injection experience also had nega-
tive views or expressed ongoing worries about
it (5/9 [55.6%] with responses), but there were
some (4/9 with responses [44.4%]) who said
their nervousness had dissipated after the ini-
tial injection(s).

Some patients may not perceive a sufficiently
great need for active intervention to warrant
the discomfort, and many with earlier-stage DR
believe lifestyle changes are enough to manage
their condition. Approximately 50% of partici-
pants with prior IVT injection experience pro-
vided insights into strategies to improve the
procedure experience. These included having
adequate prior explanation of the procedure,
anesthetic drops, a caring doctor to make the
experience more pleasant, and aftercare, such
as leaflets on how to keep the eye clean. They
noted that materials should include informa-
tion about the drug, the risks, IVT injection
safety, eye clamping and drops, and aftercare.
Additionally, the patient expert on the advi-
sory panel suggested injection buddies could
help those experiencing particularly high anxi-
ety around IVT.

Site staff did not highlight the IVT injection
as a major concern but did recognize that some
participants who have not had these injec-
tions before may be anxious at the prospect.
However, overall, it was thought that once the
process and advantages are explained, most
patients would be fine to proceed. Site staff also
agreed with patients on potential interventions
to make patients more comfortable, including

having conversations explaining the procedure
and risks thoroughly, and providing IVT edu-
cational materials.

Interest in Participating in the Trial

Overall, patients reported a mean interest score
for trial participation of 4.9/7 (Fig. 3). Interest
was highest in the US cohort (5.2/7) and low-
est in the German cohort (3.3/7). Most site staff
(62.5%) were also interested in conducting the
trial (Fig. 3), with the highest interest reported
in the German cohort (75.0%) and lowest inter-
est reported the US cohort (50.0%).

A Scored interest in participating in the clinical trial
(1 "not interested at all" to 7 "extremely interested")

Mean score
w
1

B Proportion of respondents interested
in conducting the trial

100

Hl Yes
M No
B Not reported

% responders

0

//Q’\ 0/’6\ //b‘\
<> N
£ 88
o S
é{@ é{@ é{@
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Fig. 3 Patient (fop) and site staff (bottom) interest in par-
ticipating in the clinical trial. *One US patient did not pro-
vide a response for this question
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Trial Adaptations

The key challenges identified by participants,
their implications for trial conduct, and poten-
tial solutions, including expert panel discus-
sions, are summarized in Fig. 2. Patient and site
staff feedback also precipitated specific actions
in the trial patient and site engagement plan,
such as offering patient and caregiver transpor-
tation and investigator training around close
disease monitoring, as ways to help assuage
patient concerns about the washout period.

Patient-centric education materials were also
created as per the participants’ suggestions;
patient videos explained the procedures and
rationale behind the study. Similarly, videos and
websites specifically on the trial and indication
were created and included with site and princi-
pal investigator training.

DISCUSSION

Overall, patients and site staff were generally
interested in participating in a clinical trial
such as the one described in the trial simula-
tion. However, some key challenges to the con-
duct of the trial were identified by both patient
and site staff respondents, particularly related
to recruitment and retention of trial partici-
pants, with barriers including recruiting those
with limited or no symptoms, potential for
randomization to a sham injection arm, fears
associated with IVT, and trial time commitment
burdens. Respondents were generally aligned
that adequate patient education regarding the
benefits and risks of participation and detailed
information regarding the trial conduct could
help mitigate patient concerns and mispercep-
tions. Ensuring that the trial is well organized
and that scheduling difficulties are minimized
could reduce participants’ trial burden.

To our knowledge, this study is the first to
include the collection of patient and site staff
opinions on NPDR clinical trial design via a trial
simulation. As such, our findings provide novel
insights into challenges and barriers to participa-
tion in NPDR clinical trials. In addition, NPDR

has many unique features compared with other
ocular disease, such as diabetic macular edema
and neovascular age-related macular degenera-
tion (e.g., younger average patient age, lack of
severe vision problems, more limited IVT experi-
ence and more trials with oral therapy alterna-
tives, and the fact they may gain less direct treat-
ment benefit or change in symptoms). These
differences mean there is a particular value to
studying the patient experience in NPDR prior
to an IVT trial.

The benefits of incorporating the findings of
studies such as these into future trial designs can
be hard to quantify but are expected to include
improved research quality and relevance and
greater patient recruitment and retention [5].
As examples, a meta-analysis found a significant
increase in enrollment in trials that engaged
patients in the design process [26], while a mod-
eling study found that the cost savings from
improved enrollment, adherence, retention,
and avoidance of one protocol amendment via
the integration of patient engagement in trial
design and conduct far outweigh the initial cost
of the patient engagement activities [27]. The
implementation of the patient experience into
future NPDR trials would, therefore, be expected
to foster patient centricity, improve recruitment,
improve the overall patient experience in the
trial, and enable the adaptation of assessments
and endpoints to meet patients’ needs. Given
these considerations, application of the findings
of this study to future NPDR clinical trials are
likely to benefit both patients and researchers.

For adaptations to trial protocols based on
insights gathered from patients and site staff,
ideally, each participant’s suggestion would be
implemented, but expectations and goals per-
taining to other functions, governance, physi-
cian advisory boards, and health authorities also
needed to be considered. In cases where a par-
ticipant’s concern could not be accommodated,
mitigation strategies would be implemented.

The importance placed by site staff on the
choice of endpoints that are relevant to patients
and the treatment goals identified by patients in
this study is in line with previous studies, sug-
gesting a link between DR severity and associ-
ated visual impairment with reduced mental
health and poor psychosocial outcomes [28,
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29]. Functional difficulties related to vision loss
are prevalent in those with more severe NPDR,
further demonstrating the importance of sight
preservation [30].

Strengths of the study include the fact that
respondents included both patients and site
staff, providing insights from both main per-
spectives of trial conduct, and that the study
also included respondents from three differ-
ent countries, allowing for a greater diversity
of opinions. Limitations of the study were
the small number of participants and the the-
matic rather than robust statistical analysis of
the results. In addition, despite increasing use
of generative artificial intelligence in medical
research for trial recruitment and retention,
study designs, and trial conduct, it was not used
in this study but would be of interest to explore
in patient insight-based studies in the future.

CONCLUSIONS

In conclusion, the trial simulation provided
valuable and novel insights into the challenges
and barriers associated with trial design in
NPDR. Key challenges included the need to stop
existing treatments for 6 months prior to trial
recruitment, fear of or nervousness towards IVT,
and the burden associated with attending assess-
ments and appointments. The potential solu-
tions or increased awareness of these challenges
suggested by respondents and the expert panel
could be implemented with the aim of boosting
NPDR trial recruitment, retention, quality, and
the patient experience.
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